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Annual variation of the malacofauna on two intertidal sandy substrates
with rock fragments in southeastern Brazil






. Abstract:Thetemporalvariationin molluscancommunitieswasstudiedin two intertidal
substratescomposedof sandandrock fragments«300 mm)in SãoSebastiãoChannel,
Brazil.SamplesweretakenbetweenAugust1995andJuly 1996in SãoFrancisco(mainland)
andEngenhod'Água(SãoSebastiãoIsland)beaches.A pronouncedecreasein abundance





factorsmay be actingtogetherin determiningthe communityorganizationin these
environments,asisalsoin typicalsandybeaches.
. Resumo:Estudou-sea variaçãoanualda comunidadede moluscosem dois ambientes
entremarésconstituídospor areiae fragmentosrochosos«300 mm)no Canal de São
Sebastião,Brasil.As amostrasforamobtidasmensalmenteentreagostode 1995ejulhode
1996naspraiasSãoFrancisco(continente)Engenhod'Água(IlhadeSãoSebastião).Uma









. Descritores:Moluscos,Variaçãoanual, Distúrbiosambientais,Praias arenosascom
fragmentosrochosos,CanaldeSãoSebastião,Brasil.
Introduction oscillationsin diversityandcommunitycomposition
in coastalregionscan be associatedto human




is an actualtopicof research.The importanceof
suchstudieslies in the fact that sometemporal
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Manystudiesin sandybeachcommunities




et a!., ]997).In temperater gions,thecommunity
compositionis strong]yinfluencedby temperature
(Whitlatch,]977;Leber,]982),which is directly
related to food limitation.Seasonalityin tropical
areasis generallyre]atedto rain periods(Dexter,
]979)and to disturb insteadof temperature
changes.Macrofaunais directly influencedby
changesin the sedimentconstitution(McLach]an,
]996)and in salinity(Anselletai., ]972;Ansari
et a!., ]986, Defeo& de Alava, ]995),beach
erosion(Anselletai., ]972,Ong& Krishnan,]995),
organicenrichment(Beukema,199];Tsutsumiet






heterogeneityand creates moist and shady
microhabitats(pers.obs.).Accordingto Woodin
(]98]),thepatternsofdistributionandabundanceof









inundatedby sand,the structura]changein the
substratemay causean increasein the faunal
diversitybecauseof the higher environmenta]
heterogeneity(McQuaid& Dower,]990).On the
otherhand,theexc1usionof psammophobicspecies
(notto]erantto sand)maycausea reductionin the
richnessandabundance(Browneta!.,]99]).
]n this study we describethe annua]











taken month]y betweenAugust]995and Ju]y
]996, during]owspringtides,tota]ing]9.08m2.













test (Zar, ]984).Ali testswereperformedatthe
0.05 significance ]evel. Ordination ana]ysis
(Reciproca]Averaging)was usedto interprethe
temporaldistribution.This analysiswasperformed
usingHill's method (Hill, 1979),giving equa]
weightto the species,consideringoutliers,and




of molluscsbetweenthe presentstudyand that





betweenthe studiedsitesand among periods
(Tab]e1). In São Francisco,coarse sandgrains
dominatedthe sediment,while medium-sized
partic1esweremoreabundantin Engenhod'Água
(Fig. ]). The compositionof thesedimentatSF
and EA was similaronlyin summer,whenfiner
sand grainswereobservedin SF. In EA, the
sedimentcompositiondid notvary during the
year. Calciumcarbonatecontentwas higher in
SFthanin EA, with exceptionofthespringperiod
(Fig. 1).Theorganicmattercontentwashigherin
the spring in SF, evidencing an organic
enrichmentin this period (Fig. 1). Significant
differencesin sa]initywererecordedin the study
periodbetweenSF and EA (Tab]e 1). Salinity
variationwas higher atSF thanatEA becauseof
the presence of a waste-watercana] in its
supra]ittora]region(Fig. 1).Air temperaturevaried
fTom15°Cin Juneto3]°c in January,andsediment
temperaturetrom ]5.5°Cin Septemberto 32cCin
January.
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Table 1.Two-wayANOV A for theen~cts01'studyarea (SF x Ei\). in São SebastiãoChanneL
I3raziL and scasons(period August 1995 to .Iuly 1996) on sedimentgrain size,
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thetwo studiedareasin São SebastiãoChanneLBrazil andamongtheseasons(periodAugust 1995to .Iuly 1996).
Superscriptlabels indicatc the results 01'the ShcfTé'stest for pairwise multiple comparisons.Similar labels
indicatenon-significantdilkrenccs fi)\'pair-\\isc cOl1lparisons.(Horizontal barsindicatc+I Standarderro!').
Sourceofvariation. dI' MS F P
Sedimentgrainsize(phy)
Area I 21.657 66.152 <0.001
Scason 3 1.138 3.477 0.018
i\rea*Season 3 0.868 2.652 0.051
Calciumcarbonatecontent(%)
Area I 1.619 20.634 <0.001
Season 3 1.122 14.301 <0.001
i\rea*Season , 1.248 15.905 <0.001.J
Organicmaltercontent(%)
Area I 0.062 0.842 0.360
Scason 3 1.301 17.535 <0.001
Arca*Season 3 2.176 29.331 <0.001
Salinity(%0)
Area I 674.123 44.254 <0.001
Season 3 213.361 14.007 <0.001





in the first half of the studiedperiod(Augustto
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Axis 1 Axis 1
Fig. 2. Correspondenceanalysisof themostabundantspeciesandof thesamplemonthsat SãoFrancisco(totalvariation
explained:axis1=65.4%, andaxis2 =5.0% -ANO=Anomalocardiabrasiliana,CER=Cerithiumatratum,COR=
Codakiaorbiculata,CCU= Corbulacubaniana,LUC= Lucinapectinata,SPR=Semeleproficua,TEG= Tegula
viridula,TEL=Tellinalineata)andatEngenhod'Água(totalof variationexplained:axis1=34.3%, andaxis2 =




were recorded in EA, with only a smali
reductionfTomJanuarytoMay/96(Table3).Species
wereordered in relationto their presenceand
abundancein themonths(Fig. 2). A majorgroup
wasformedby speciesthat were fTequentduring
theentireyear(Cerithiumatratum,Arcopsisadamsi,














valuethatthe communitycan attainfor a given
richness.Thedistancebetweenpointsandthislineis
anindirectmeasureofevenness.Diversityin SFwas
higher fTomAugustto Decemberthan at other
periods,butevennesswaslowforalimonths.In EA,
mediumtohighdiversityvalueswasrecordedforali
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A comparison between the present







in the firstperiod(%OM=1.659:tO.096)thanin the
second (%OM=1.342:tO.078;t=-4.655, df=5,
p=O.006).Forty-onespeciesand 238 individuais
werecollected in the earlierstudy(1992/93),in
comparisonto 39 and 628 wererecordedin the
presentstudy(1995/96).Only 26 specieswere
commonto both periods,withevidentdifferences
in their abundance.Tegula viridula, Olivella
minuta,Codakiacostata,Diplodontapunctata,D.
semiaspera,Ervilia nitens,and Gouldiacerina
weremore abundantin the first period,while
Cerithium atratumand Codakiaorbiculatawere
more abundantin the second.Bulla striata,
Ischnochiton striolatus,Arcopsisadamsi,and
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Table4.Absoluteabundance(N) andDensity/m2ofmolluscsin EngenhoD'ÁguaBeach,SãoSebastiãoChannel,Brazilin the
periods92/93(Salvador,1995)and95/96(Denadai& Amaral,1999;Presentstudy).
Discussion
The substrateconstitutionof the studied






Dower(1990)observedan increasein the fauna
richnesswhenrockysubstrateswereinundatedby
sand, through increasing the environmental
heterogeneity.TheseauthorscIassifiedtheintertidal









stormscommonto this period.An accentuated
decreasein the mollusc fauna richness and
abundancewasobservedafterthisdisturb,withthe
excIusionof speciesassociatedwithrocks(Denadai
& Amaral, 1999),mainly gastropodsand some








Namibia, thus reinforcing the importanceof
sedimentconstitutionto sandybeachmacrofaunal
structure(Dexter,1984;McLachlan,1990).
Organic enrichment influences the
communitycomposition,reducingthe diversityby
excIusionof lowtolerantespeciesandincreasingthe




thatareresponsibleby an increasein thecoliform
bacteriain thesummerperiod(Denadaiet a!., in
1992/93 1995/96 1992/93 1995/96
SPEClES N Dens. N Dens. SPEClES N Dens. N Dens.
Fissurelarosea I 0.06 Diplodontapunctata 21 13.04 32 5.45
Tegulaviridula 5 3.23 7 0.90 Diplodontasemiaspera 7 4.79 I 0.55
Astraeaphoebia 1 0.55 Trachycardiumuricatum 1 0.11
Neritinavirginea 2 0.11 Laevicardiumbrasi/ianum 1 0.11 1 0.06
Phenacolepashamillei I 0.11 4 0.73 Mactrafragilis 1 0.11 1 0.06
Modulusmodulus I 0.11 3 0.17 Solentehuelchus 2 0.22 3 0.67
Cerithiumatratum 5 5.91 86 16.48 Tellinasp. 1 0.11
Poliniceslacteus I 0.11 Tellinalineata 12 0.69
Naticapusilla I 0.55 Tellinaversicolor 5 0.55 2 0.11
Chicoreusenegalensis I 0.06 Macomacleryana 1 1.45
Trachypolianodulosa 5 1.89 12 1.69 SemeIeproficua 29 19.28 105 15.09
Stramonitahaemastoma I 0.11 Semeiepurpurascens 2 0.22 6 0.84
Pisaniapusio 3 0.17 Ervilianitens 8 8.92 15 0.86
Nassariusp. I 0.06 Tagelusdivisus 2 0.22 6 1040
Nassariusvibex 3 0.33 Ventricolariarigida 2 0:06
Leuco::;onian ssa 3 1.67 4 0.23 Chionesubrostrata 5 1.89
Olivellaminuta 5 4.57 I 0.06 Chioneintapurpurea 1 1.45
Buliastriata 14 9.58 59 9.88 Anomalocardiabrasiliana 2 0.22 2 0.61
lschnochitonstriolatus 19 8.80 47 6.76 Transennellastimpsoni 1 1.45
Nuculasemiornata I 0.06 Gouldiacerina 35 14.59 10 1.57
Lunarcaovalis 1 0.11 Pitarfulminatus 7 2.11
Arcopsisadamsi 13 5.46 53 8.04 Pitarpalmeri I 0.11
Lioberuscastaneus 3 1.67 I 0.55 Dosiniaconcentrica I 0.06
Limariapelucida I 0.06 Corbulacaribaea 4 1.78 5 0.79
Codakiacostata 13 5.46 23 2.33 Corbulacubaniana I 1.45 7 2.39
Codakiaorbiculata 5 1.89 105 15.65 Thraciasimilis 1 0.11
Divaricellaquadrisulcata I 1.45
TOTAL 238 126.81 628 96.47
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press).In fact,the dominanceof the polychaetes
Capitella capitata, Scolelepis squamata,and
Laeonereiasacuta,andof thetubificidoligochaetes,
specieslargelyknown as indicatorsof organic
polIution(Grassle& Grassle,1974;Pearson&
Rosenberg,1978;AmaraletaI., 1998),in thesame
periodin SF (Rizzo& Amaral,2000)evidencethe
organicpolIution.DespitetheclamAnomalocardia
brasiliana,thedominantspeciesin SãoFrancisco




abundanceafterJune,the startof its recruitment
period(Salvador,2001),indicatinga successional
event.OrganicpolIutionshowedto be a relevant
factor in structuringthe studied communities













Channel have been made with the bivalves
AnomalocardiabrasilianaandCorbulacubaniana
(Salvador,200I) and the gastropodCerithium











periodin SF andalongalI theyearin EA. These
differencesalthoughcan be attributedto specific
causesin each site, i.e., disturbsin SF and
recruitmentpattemsin EA.
Naturalmarinecommunitiesarecontinually

















thirteenspecieswererecordedfor the first time.
Twenty-sixspecieswerecommontobothperiodsbut
witha greatvariationin theirabundances.Despite
the absenceof informationon how the sediment
grainsizeandorganicmatterinfluencesuchspecies,
a relationship may be stablished between
environmentalandfaunisticvariationinEA.
Structuralchanges,suchasthecoverageof
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